Chondrogenesis of neural crest cells: effect of poly-L-lysine and bone extract.
The mechanisms of chondrogenic differentiation are generally studied in vitro by analyzing the action of agents that promote or affect chondrogenesis in embryonic mesenchyme, such as cells of the embryonic limb bud. However, it is not known whether progenitor cells of the craniofacial skeleton, which are of a different embryonic origin and derived from the neural crest, are similarly responsive to such agents. To gain insight into the regulation of chondrogenic differentiation in cells derived from neural crest, we have treated chick embryonic neural crest explants in vitro with poly-L-lysine (PL, M(r) 380 kDa) or bovine bone extract (BBE), two agents known to enhance chondrogenesis of limb mesenchymal cells. Both cephalic (normally chondrogenic) and trunk (normally nonchondrogenic) neural crest cells were analyzed. Chondrogenic differentiation was determined by histological, immunohistochemical and autoradiographic methods. Our results indicate that both PL (380 kDa) and BBE significantly enhance chondrogenesis of cephalic neural crest cells, suggesting that the mechanism of chondrogenesis of these ectodermally derived cells is similar to that of mesodermally derived limb mesenchymal cells. However, trunk neural crest cells did not undergo chondrogenesis in response to PL or BBE. These data show that chondrogenesis can be enhanced in cranial ectodermal neural crest cells in a manner similar to that in the limb mesenchyme. However, since nonchondrogenic trunk neural crest cells are not responsive, an inherent potential for cartilaginous differentiation is necessary for exogenous stimulation of chondrogenesis.